showed maximum reduction (80%) in comparison with control. This extract was further subjected to fractionation using various organic solvents viz. n hexane, chloroform, ethyl acetate and n-butanol. Chloroform fraction was proved to be the best for the inhibition of the target fungus that was analyzed by GC-MS and various bioactive constituents like n-hexadecanoic acid, phytol, octadecanoic acid, oleic acid, o-xylene and cyclohexanol were identified. 
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RESUMO -A mangueira (Mangifera indica) é uma das árvores mais importantes do mundo, cultivadas principalmente nos países tropicais
INTRODUCTION
Mango is one of the most delicious fruits in the world and it has attained a special position in the line of delightful fruits; it has significant nutritive and therapeutic elements (Tahir et al., 2012) . Pakistan ranks fourth in terms of mango production worldwide (Ghafoor et al., 2010) . Research studies on mango shows the presence of many nutritional contents viz. crude proteins, carbohydrates and vitamins (Sarkiyayi et al., 2013) . Mango crops are damaged by many pre-and post-harvest diseases, including anthracnose, which is caused by Colletotrichum gloeosporioides (Pandey et al., 2012) . Under warm and humid conditions, anthracnose is one of the most damaging and persistent diseases, and it causes mass losses in mango fields (Saju et al., 2013) . This fungus contains various pectinolytic enzymes (polygalacturonase trans eliminase, pectin trans eliminase, polygalacturonase, pectin methyl esterase) and cellulolytic enzymes (cellulase) which are responsible for its pathogenicity (Jat et al., 2013) . To control this disease, synthetic fungicides are very important. Hot benomyl dips and borate degrade spore germination and reduce harmful effects of C. goleosporioides (Kim et al., 2007) . However, severe harmful effects and environmental problems arise as a result of fungicides. These problems give a new approach towards the use of environmental friendly plant products that can retard fungal pathogens (Javaid and Akhtar, 2015) . Because of fewer harmful effects of natural products on the environment, they are assumed to be good substitutes to synthetic fungicides (Pawar, 2011; Javaid et al., 2015) .
Datura metel (family Solanaceae) is an important medicinal plant. It is well known for its insecticidal, herbicidal, antifungal, antibacterial, anticancer, antiinflammatory and antirheumatoid activity (Monira and Munan, 2012; Hossain et al., 2013) . D. metel contains flavonoids, phenols, tannins, saponins and sterols as major phytoconstituents (Donatus and Ephraim, 2009) . Therefore, the present study was designed to evaluate the antifungal potential of different parts of D. metel against C. gloeosporioides.
MATERIALS AND METHODS
Leaves, roots and seeds of D. metel were collected from Railway Road Sheikhupura, Punjab, Pakistan. Different plant parts were thoroughly washed and completely dried at 35 o C and stored in polythene bags. The culture of C. gloeosporioides was isolated from the diseased mango plant on 2% malt extract agar (MEA) medium.
Antifungal bioassay
One hundred grams of dried leaves, seeds and roots of D. metel were soaked in 250 mL methanol for a week at room temperature; afterwards, the soaked materials were filtered through autoclaved muslin cloth. The extract was then allowed to evaporate until volume was reduced to 5 g. This plant extract was further diluted by adding 55 mL of distilled water to make 20% stock solution. Malt extract agar (2 g 100 -1
water) was prepared in 250 mL flask by adding the required amount of MEA in 51, 52.5, 54, 55.5, 57 and 60 mL of distilled water. This medium was autoclaved at 121 o C for 30 minutes. Five concentrations viz. 3%, 2.5%, 2%, 1.5% and 1% of leaves, roots and seeds were prepared. For preparation of these concentrations 9, 7.5, 6, 4.5 and 3 mL stock solutions were added to 51, 52.5, 54, 55.5, 57 mL of MEA, respectively, to make a final volume up to 60 mL. Chloromycetin (250 mg L 1 ) was added in each concentration to avoid bacterial contamination and 20 mL of each concentration was poured in 9 x 9 cm sterilized Petri plates. All Petri plates were inoculated by C. gloeosporioides with sterilized cork borer from the tips of two-week old fungal culture and tightly packed. All the concentrations were replicated three times. After 7 days, fungal growth diameter was measured in centimeters by taking average of three diameters at right angle of each colony. Percentage growth inhibition of the fungal colonies was determined by using the formula:
Phytochemical analysis
Biochemical constituents of Datura metel seeds were evaluated by phytochemical analysis of the methanolic extract. Standard techniques and methodologies of Edeoga et al. (2005) , and Parekh and Chanda (2007) were followed for these tests.
In vitro bioassay with isolated fractions
The most effectual plant part (seed) was selected for bioassay-guided fractionation to check its antifungal potential against C. gloeosporioides. One hundred and fifty grams powdered seeds of D. metel were extracted with 400 mL methanol. The extract was evaporated on a rotary evaporator and further portioned with various organic solvents in increasing order of polarity including n-hexane, chloroform, ethyl acetate and n-butanol (Jabeen et al., 2013) . This partitioning resulted in the gummy mass of n-hexane (1.56 g), chloroform (2.66 g), ethyl acetate (2.23 g) and n-butanol (1.86 g). All the four fractions were serially diluted to check their bioactivity against the target fungus by following the protocol of Sherazi et al. (2016) .
GC-MS Analysis
The chloroform fraction of the methanolic seed extract of D. metel was found the most effective in a previous assay hence it was selected for GC-MS analysis. This fraction was separated through HP-5MS capillary column (30 m (Waheed et al., 2016) . The constituents of volatile components were identified after comparison with the computer data system library (NIST 98) attached to the GC-MS instrument and document.
Statistical analysis
All the data were statistically analyzed by using analysis of variance (ANOVA) followed by Duncan's Multiple Range Test at 5% level of significance with the aid of the computer software COSTAT.
RESULTS AND DISCUSSION
In the present study, the antifungal potential of D. metel was assessed against C. gloeosporioides. All the applied concentrations of D. metel caused significant reduction in radial growth of the test fungus ( Figure 1A and B) . The methanolic seed extract of D. metel was found to be highly effectual in in vitro bioassay as all the applied concentrations significantly retarded the radial growth of C. gloeosporoides. Both the higher concentrations viz. 3% and 2.5% caused maximum reduction in the growth of the test fungus by 76% and 80%, respectively. The methanolic extract of roots of D. metel was also found effective as there was 35% inhibition in test fungus growth in the 1.5% concentration. The methanolic leaf extract of D. metel was found to be less effective in the in vitro bioassay. Shahnaz et al. (2010) investigated that D. metel extracts successfully reduced the growth of Macrophomina phaseolina and Rhizoctonia solani. In a similar study, Rinez et al. (2013) suggested that D. metel extracts can be used as a fungicide to control Fusarium oxysporum.
The results of the phytochemical analysis showed that phlobatanins, flavonoids, terpenoids, alkaloids and coumarins were present in the methanolic extract of D. metel seeds (Table 1) . Previously, Monira and Munan (2012) reported that alkaloids, flavonoids and tannins are present in D. metel. Sarkiyayi et al. (2013) suggested that the antifungal activity D. metel might be due to the presence of alkaloids, terpenoid, steroids, flavonoid, triterpenes, phenolic and tannin compounds.
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The in vitro bioassay with isolated organic fractions showed that the chloroform fraction of the methanolic seed extract of D. metel proved better than other fractions, namely n hexane, n-butanol and ethyl acetate, at retarding the growth of the mycelial mass of C. gloeosporioides as it caused 53% reduction in fungal biomass (Figure 2 ). This effective fraction was subjected to GC-MS analysis for separation and identification of bioactive constituents (Figure 3 ).
Six compounds were identified in the GC-MS analysis from the chloroform fraction of the methanolic seed extract ( Table 2) . As seeds are rich in fatty acid, the major proportion of this fraction consists of fatty acid. Saturated fatty acids such as octadecadienoic acid, n-hexadecanoic acid, hydrocarbons e.g. o-xylene and phytol were identified in the chloroform fraction of D. metel. 6 seed extract that is known to have active antimicrobial potential (Hussain et al., 2014) . Phytol, a diterpene monosaturated alcohol (drug), was also found in the seeds of D. metel. The antimicrobial potential of this important drug has been studied by many researchers. Rajab et al. (1998) studied the antimycobacterial potential of phytol. Likewise, Inoue et al. (2005) also assessed the antimicrobial activity of phytol against Staphylococcus aureus. One of the major bioactive compounds of oleic acid was also found in the present investigation. Abubacker and Devi (2014) reported that oleic acid has antifungal potential against various phytopathogenic fungi such as Colletotrichum fulcatum, Rhizoctonia solani and Fusarium oxysporum.
The present study concludes that the methanolic seed extract of D. metel is highly effective against C. gloeosporioides, especially the chloroform sub-fraction of this extract, which contains potent antifungal agents. Fatty acids and other compounds present in this sub-fraction might be responsible for antifungal activity.
